Abstract-This study measured the usability of a web application for tricycle commuters that was developed using Hypertext Markup Language (HTML), Cascading Style Sheet (CSS) and Javascript (JS) with the aid of Google Artificial Programming Interfaces (APIs). Toward this goal, the effectiveness, efficiency and user satisfaction were measured using common usability metrics. The effectiveness was measured in terms of task completion rate and user errors while efficiency was measured in terms of time on task. For user satisfaction, the post-task questionnaire, Single Ease Question (SEQ), was used. In order to check whether the web application will be usable even for first time users, the usability test was conducted three times. The result revealed that the usability of the web application is acceptable on the first trial. However, the usability improved on the next used which is evident on the third trial that yielded a 93.33% task completion rate with only one user error. The average time on task on every trial was lower th Thus, the web application was highly usable in doing its intended purpose especially if it is repeatedly used.
I. INTRODUCTION
In most developing nations, motorcycles are one of the primary modes of transportation. In the Philippines, local public transport in the form of tricycles exists [1] . The design differs from one town to another [2] but is mostly made of a motorcycle fitted with a sheet-metal body frame covered by roof canvas [3] to accommodate local travelers. Tricycles provide services by transporting a commuter [4] to major streets and barangays with low fuel consumption [5] . The tricycle is notable for their role as gap fillers [6] . They exist mostly to fill service voids left by busses and other formal public transport vehicles.
Tuguegarao City, a developing town in the Philippines considered to be the heart of Region 2 where the Regional Offices are located, still uses the tricycle as the primary mode of transportation. It was first introduced in the early 1960s and by 2010 it has reached a shocking number of 12,000 tricycles going around the city. Unfortunately, Tuguegarao has been branded as the city of English-speaking tricycle drivers because of the recorded cases of abuse by drivers. Some tricycle drivers in the city collect unjust fares from the passengers [2] that present a negative image to Tuguegarao. Although the local government has been working hard to apprehend these abusive drivers, there are still some that are overcharging. Most of the time, those people who are new to the place fall victims to this wrong practice by the abusive drivers. The government has imposed the posting of fare rates inside the tricycle fronting the passenger [2] but drivers who charge more than the prescribed fare rates still exists. It seems that the only way to stop this practice is to educate the passengers regarding fare rates. Moreover, the use of automated fare systems to tricycles is still farfetched since this will be viewed as additional expenses to both drivers and passengers.
In educating passengers about the prescribed fare rates, researchers looked at the possibility of using technology. A real-time trip information service was developed in Singapore for passengers to determine the estimated duration and fare of a trip that they will take so that they can plan their time and budget accordingly as well as serving as a safeguard against abusive drivers who might take longer than expected routes especially when servicing tourists [7] . In the Philippines, a web application called Sakay.ph [8] is now used by many passengers in Metro Manila to compute the fares for the given origin and destination point.
Most of the existing studies that developed an application for commuters only incorporates buses, trains, and jeepneys in the travel guide. Although there are some applications for tricycle commuters developed for specific places, none have studied the usability of such applications to better understand how real users interact with the apps which can serve as a guide to improve the application based on the results. This study attempted to address this gap. A web application called "Traysi" was developed and its usability in terms of effectiveness, efficiency and satisfaction was evaluated to determine if it can provide the tricycle commuters a usable application to query the fare and at the same time get the travel direction and tricycle terminal location address when going to a certain place.
The design and development of the web application were done using HTML, CSS, JS and Google APIs. For the usability testing, a timekeeper and an observer were involved to get an accurate result. The results of the usability testing can serve as a guide for developers to improve existing applications. Future developers will also be benefited as they will have an idea on to what aspect of the design, they will focus more on their own version of the application for tricycle commuters. www.ijacsa.thesai.org
II. METHODOLOGY

A. Description of the Web Application Evaluated
The web application "Traysi" is a tricycle fare calculation web application that uses the latest fare matrix approved in Tuguegarao City. The minimum regular fare imposed by the city government was set to be Php12.00 that corresponds to three (3) kilometers. The distance covered from origin to destination in each individual trip is different, so to address this, the city government approved the petition of the Tuguegarao City Tricycle Operators and Drivers Association (TCTODA) wherein a ₱ 0.50 per kilometer of the succeeding kilometers (after the three (3) kilometers) will be added to the fare.
The web application was developed using HTML, CSS and JS. HTML is a typical markup language used in developing the web application. With CSS and JS, the functionality and interface design of the web application was formulated. Moreover, several Google Maps subroutine definitions called API were utilized in the development of the web application. The APIs include Maps Embed API, Distance Matrix API, Directions API, and Places API. The web application is powered by 000webhost, a free web hosting site.
The pinning of origin and destination were facilitated by Google Map"s autocomplete place handler as shown in Fig. 1 a. This handler speeds up the interaction between the web app and the user. It predicts the place a user intends to enter after a few characters have been typed into the origin and destination text field. After the origin and destination have been identified, the web application displayed the actual direction on the embedded Google Map as shown in Fig. 1-b . The calculated fare is revealed when the user taps the Calculate button. Also, the tricycle terminal location address of the barangay where the user wants to go was shown at the bottom of the web application as shown in Fig. 1-c. 
B. Usability Testing
Several systems are evaluated to determine if its suites the need of the users. The evaluation of a system is oftentimes done by measuring its usability. The goals that a particular study wants to achieve are where the choice of measures depends [9] . The definition of usability from ISO 9241-11 is "the extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context of use" [10] . Usability is commonly measured by the three metrics: effectiveness, efficiency, and satisfaction [9] [11][12] [13] . The usability of the web application named "Traysi" was determined and analyzed using these three metrics.
Effectiveness is defined in the ISO9241-11 as "the accuracy and completeness with which users achieve specified goals". This usability metric only takes into account the extent to which a goal was achieved, not on how it was achieved. It can be calculated by measuring the task completion rate [9] [11][12] [13] . The task completion rate is considered as a fundamental usability metric. It can be determined by assigning a binary value of "1" for every achieved task and "0" for the unachieved task by a participant [11] [13] . In the study, task completion was calculated as a percentage [13] using (1) wherein NTCS is the number of tasks completed successfully and TNTU is the total number of tasks undertaken.
Task Completion Rate = (NTCS / TNTU) x 100%
(1)
Another measurement of effectiveness involves counting the total errors [9] [11] [12] a participant makes when completing a task. This is important because it provides diagnostic information [12] on the system being evaluated. The errors can be of many forms like mistakes, unintended actions, slips or omissions that a participant makes while performing a task.
Efficiency is another important usability metric that refers to the resources spent in achieving a task [14] . It can be measured in terms of the mean time taken to achieve a specific task [9] [13]. The most common measure of efficiency in the evaluation of usability is time on task [9] [15] . A stopwatch was used in getting the time on task for every user. The average task time for every trial was estimated using the geometric mean. The geometric mean was used since the study has a small sample size. It was recommended by a recent study [16] for small sample sizes (n<25) because it showed consistently less error and bias than the median or the trim-top mean.
Satisfaction is the subjective response of the user after a usability test [9] [13] . It can be measured through standardized questionnaires that are built using a Likert scale [9] . A variety of questionnaires can be used to measure user satisfaction but the cheapest and quickest to administer [17] is Single Ease Questionnaire (SEQ). SEQ is a Likert scale variant that is found to be more reliable [18] in small sample sizes. This task level satisfaction metric was given after the users attempted the task regardless if the task was completed or not. The SEQ is composed of only one question that has seven levels as shown in Fig. 2 . 282 | P a g e www.ijacsa.thesai.org
C. Participants of the Study
The research participants of the study consisted of 15 individuals that were conveniently selected to use the web application using their own mobile phones that have an internet connection. These participants are regular tricycle passengers in Tuguegarao City.
D. Data Gathering Tools
For the usability data, a timekeeper used a stopwatch in recording the time spent by a participant in using the web application. Meanwhile, an observer was tasked to record the errors committed by the participant. This observer also determined if the task is completed or not. The usability data for each trial were all recorded in a Microsoft Excel workbook.
E. Data Gathering Procedure
The data gathering in the study was done separately per participant. The usability measures were collected through experimental methods. Every participant was informed that they may not complete the task and may close or reload the web application anytime they want to. The participant was given the task to use the application by inputting their preferred origin and destination on the web application. The time spent doing the task was collected by a time-keeper. Meanwhile, the observer recorded the number of errors the participant committed while doing the task. The participant would inform the observer upon completion of the task. After doing the task, the participants were asked about the satisfaction in doing the task. The usability testing was done three times to determine if the results changes on the next use.
III. RESULTS AND DISCUSSION
The study measured the usability of a web application of tricycle commuters named "Traysi". Usability was measured in terms of effectiveness, efficiency, and satisfaction. Reference [17] mentioned that simultaneously measuring these three dimensions provides the best quality data in usability studies. Fig. 3 describes the effectiveness of the web application based on task completion rate. On the first trial, 11 out of 15 participants were able to complete the task of calculating the fare. It had to be noted that these participants were first time users of the web application being studied. The task completion rate improved on the second trial wherein 12 of the participants were able to successfully complete the task. On the third trial, a significantly higher completion rate was computed because only one participant was not able to successfully complete the task.
A. Effectiveness
Majority of the participants on the first trial were able to finish the task even though it was their first time using the web application. This is because the web application had short, succinct and self-describing text content to give participants the idea of what kind of data to enter in the textboxes. This is one of the desirable factors for a good user interface [19] [20] . Additionally, the design of the web application is user-centered [21] wherein users can run the application without prior training. The second trial had a much higher completion rate but still, some of the participants were not able to complete the task despite completing it on the first trial. They were trying something out that resulted in an unsuccessful task. The third trial, however, had a very high task completion rate which is over the average task completion rate benchmark of 78% used in other studies [22] [23] . Some errors were made by the participants when attempting to complete the task of calculating fare as shown in Fig. 4 . The greatest number of errors were recorded on the first trial. This, however went down on the second and third trial. The user errors included not selecting a place from the dropdown list, selecting a place outside the town, no place selected in the origin nor destination, and accidentally going back to the previous page. Some of the participants committed errors on every trial. But the number of errors still went down on the next use. This showed that when users already had knowledge of using the application, there will only be a small chance of them committing the same error again. Moreover, user errors are inevitable and are often observed in human-computer interaction systems [24] [25]. Vol. 10, No. 7, 2019 283 | P a g e www.ijacsa.thesai.org
B. Efficiency
The average time on task of the participants from each trial is presented in Fig. 5 . The first trial yields the highest average time on task, nevertheless, it decreased on the succeeding trials. The difference between the second and third trial is very small. This was due to the slow internet connection that made the participants wait for the information to load even if they already knew how to use the web application.
The average time on task of the participants from all the trials were lower than the maximum acceptable task time which is 40.98 seconds, 34.58 seconds and 36.65 seconds, respectively. The maximum acceptable task time is computed using the method proposed by [24] . It is done by removing the times from failed tasks first then removing the times where satisfaction scores are less than 5.6 for 7-point scale and finally getting the 95th percentile of the remaining times to arrive at the specification limit.
The positive result from the efficiency testing can be attributed to the card base design in the user interface wherein participants were only limited to one screen so that they may visualize the data well and not worry with where to go or what to click next. The implementation of card base design method bridged the gap between interaction and usability [19] in a synchronized manner to create a consistent user interface design across devices. The only problem though was the slow internet connection which makes the results to load longer than expected. This was also a problem with another internet-based system [14] because the Philippines is one of the countries with the slowest internet connections in Asia.
C. Satisfaction
Fig . 6 describes the satisfaction of users in using the web application particularly on doing the task of calculating tricycle fare. Only some of the participants were somewhat satisfied on the app in the first trial (x . ) but eventually giving a high satisfaction on the second trial (x . ) and third trial (x 6.00). Four participants perceived that the task was very easy after using the web application for the third time.
It was evident in the results that the user satisfaction was associated with task completion and errors. Those participants that were able to complete the task and did not make errors perceived that the task was very easy while those participants that were not able to complete the task and made errors perceived that the task was difficult. This is consistent with the study of [17] where the task completion rate and error correlate with satisfaction. 
IV. CONCLUSION
This study determined if the web application for tricycle commuters named "Traysi" can provide the tricycle commuting public a usable application to query the fare and at the same time get the travel direction and tricycle terminal location address when going to a certain place by measuring its usability. It was only limited to the usability metrics that include effectiveness, efficiency, and satisfaction. Other software metrics were not used to evaluate the web application. The effectiveness of the web application in calculating the fare, displaying the travel direction and providing the tricycle terminal location address was evident based on the high task completion rate and low number of user errors even on the first used. Also, the web application was efficient in displaying the information on the screen despite slow internet connectivity. The participants also perceived that the task of using the application by inputting the preferred origin and destination is easy. Based on the findings presented, the web application named "Traysi" has a high level of usability. Moreover, this level of usability increases on the next use of the application.
For future works, a feature which will automatically show the tricycle terminal location in the map by clicking on the information provided can be added in the app. Additionally, a mobile application version can also be developed. In future usability testing, it should be done in a lab where all participants will do the task at the same time to get a more accurate result.
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